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Introduction {#sec001}
============

Global self-esteem, as the general evaluative attitude that we take towards ourselves, is very much a social psychological construct: it is rooted in social interaction and it develops hand in hand with our interpersonal relations \[[@pone.0164942.ref001],[@pone.0164942.ref002]\]. Early social psychologists have pointed out the looking glass nature of our self-view \[[@pone.0164942.ref003],[@pone.0164942.ref004]\], thus emphasizing the importance of other people's views to our self-concept. Indeed, individuals derive their self-worth from the feedbacks they receive from significant others \[[@pone.0164942.ref005]\]. The process of developing self-esteem is life-long and a key role in it is played by interpersonal relationships. It begins in early childhood, where a secure attachment to parents forms a basis for a healthy self-esteem \[[@pone.0164942.ref005]\], but continues in adolescence, first to include peer relations \[[@pone.0164942.ref006]\], and in adulthood to comprise the interpersonal relationships of our different social contexts and roles \[[@pone.0164942.ref007]\]. The idea that self-esteem is due to social relationships is taken to its extreme in the sociometer theory of self-esteem \[[@pone.0164942.ref001],[@pone.0164942.ref008]\], which considers self-esteem as a mere gauge of our relational value, a sociometer, indicating the degree we are accepted or rejected in our social world.

Interpersonal conflicts and quarrels are part of our daily lives and to a certain extent they can be thought of as a "normal thing". However, it might be that some individuals experience these types of problems and conflicts more often than others. This may be, for example, because of issues relating to personality or inadequate social skills \[[@pone.0164942.ref009],[@pone.0164942.ref010]\]. However, problems and conflicts may also accumulate in certain life situations or circumstances, leading to vicious circles \[[@pone.0164942.ref011]\]. Whatever the reason, they represent collisions, and sometimes actual disruptions, in our social fabric; they might be indications of our changing relational value, already altered or under serious negotiations before changing. And to the extent that interpersonal conflicts mean less acceptance and more rejection, they are likely to have a negative effect on our feelings of ourselves, thus lowering self-esteem \[[@pone.0164942.ref001]\].

However, the causal relationship or directionality of effects between self-esteem and interpersonal conflicts can go both ways. The sociometer theory of self-esteem would suggest that interpersonal problems, conflicts and break-ups are likely indications of low acceptance and a heightened risk of rejection, consequently leading to low relational value, i.e. low self-esteem \[[@pone.0164942.ref001],[@pone.0164942.ref008]\]. The fact that interpersonal rejection, devaluation and exclusion lead to lower self-esteem has also been shown in the many experimental studies testing the tenets of the sociometer theory; for a list of studies see \[[@pone.0164942.ref001]\]. While the effect from interpersonal conflicts to low self-esteem seems thus evident, there are also results supporting the view that the effect goes from low self-esteem to interpersonal conflicts. In their test of social-adaptation theory, Kahle and colleagues \[[@pone.0164942.ref012]\] found support only for the effect in the direction from low self-esteem to interpersonal problems, but no support for the effect in the opposite direction. Moreover, Donnellan and colleagues \[[@pone.0164942.ref013]\] found a robust relation between low self-esteem and externalizing problems, such as antisocial behavior among adolescents and young adults, suggesting one possible mechanism between low self-esteem and interpersonal conflicts. Furthermore, Baldwin \[[@pone.0164942.ref007]\] has suggested that there is a form of behavioral confirmation through which self-esteem shapes relationship quality in that "an individual with low self-esteem, who anticipates that others will be critical and rejecting, somehow manages to produce exactly this kind of response from interaction partners". Thus, while self-esteem is the result of our social interactions, it also provides a filter through which we view and respond to the behavior of others. In the light of these studies, there seem to be both theoretical reasons and empirical findings to support the view that effects between self-esteem and interpersonal conflicts are reciprocal.

In the recent years there has been an increasing number of studies on self-esteem development using individual change trajectories covering the years from adolescence to adulthood \[[@pone.0164942.ref014]--[@pone.0164942.ref017]\], as well as up to old ages \[[@pone.0164942.ref018]--[@pone.0164942.ref020]\]. These studies have indicated a relatively consistent developmental pattern where self-esteem increases from adolescence to young adulthood, continues to increase, although more slowly, during mid-adulthood and turns to a decreasing trajectory around the 50s or 60s \[[@pone.0164942.ref018]--[@pone.0164942.ref020]\]. Some of these studies have also addressed the question of how interpersonal factors shape the self-esteem trajectory during the life course. In their cohort sequential study between ages 25 and 104, Orth and colleagues \[[@pone.0164942.ref018]\] found marital status, social support and relationship satisfaction to have no effect on the level or shape of the self-esteem trajectory. However in a more recent study relationship satisfaction was related to a more positive life-span trajectory of self-esteem \[[@pone.0164942.ref020]\]. Regarding years from adolescence to young adulthood, Birkeland and colleagues \[[@pone.0164942.ref016]\] found that those in the high self-esteem trajectory group had better relationships with parents, although not with friends, compared to those in the chronically low self-esteem group. Also Greene and Way \[[@pone.0164942.ref015]\], in their longitudinal study from 13 to 20 years, found that positive changes in family and friend support were associated with improvements in self-esteem. The only study that had directly addressed the effect of interpersonal conflicts on the self-esteem trajectory is the study by Galambos and colleagues \[[@pone.0164942.ref014]\] among young adults followed from age 18 to 25 years: they found conflicts with parents to be associated with a lower initial level, but not with the slope of the self-esteem trajectory. Thus, the results regarding the effect of interpersonal relationship variables on self-esteem development have been quite mixed, while the measures and studied developmental periods have been quite different as well. Furthermore, only one study has addressed the effect of interpersonal conflicts on self-esteem trajectory directly and it covered only a relatively short developmental period of seven years.

The present study {#sec002}
-----------------

Good self-esteem can be regarded as an essential component of mental health, and research indicates that it predicts a variety of other important life outcomes \[[@pone.0164942.ref019],[@pone.0164942.ref021]\]. It is important to gain knowledge of the correlates of self-esteem, especially those relevant for self-esteem development during the life course. While conflicts and problems in interpersonal relations can be considered as the type of phenomena at the heart of the social psychological construct of self-esteem, they have gained only little research attention in studies on the life course development of self-esteem. Using a sample which at baseline comprised practically a full age cohort of one Finnish city, the present study addresses this question by exploring the association between self-esteem and interpersonal conflicts from adolescence at age 16 to mid-adulthood at age 42 years. We have shown earlier that in this study cohort, and in line with other studies, self-esteem increases from adolescence to adulthood \[[@pone.0164942.ref017]\]. The present study aims at developing our understanding of the correlates of this developmental trajectory of self-esteem. More specifically, we address two main research questions:

Q1) Is the developmental trajectory of self-esteem from adolescence to mid-adulthood associated with longitudinal patterns of interpersonal conflicts? For example, if there is a group of individuals with a pattern showing an increasing amount of interpersonal conflicts during the study period, is this increasing pattern reflected also in their developmental trajectory of self-esteem? Based on theories and earlier research results indicating the important role of interpersonal relations to self-esteem and its development, we expect high and increasing levels of interpersonal conflicts to be associated with a lower and more slowly growing self-esteem trajectory.

While the first study question might reveal associations between self-esteem development and longitudinal patterns of interpersonal conflicts, it cannot say anything about the directionality of the effects between self-esteem and interpersonal conflicts. Thus, our second study question addresses this issue:

Q2) Does self-esteem affect later interpersonal conflicts, or is it rather that conflicts in interpersonal relationships have an effect on later self-esteem; or are these effects bidirectional, going simultaneously in both directions? Based on theoretical reasons and previous research findings, we are inclined to expect that the effects between self-esteem and interpersonal conflicts are bidirectional.

In addition to the primary study questions, we are also interested to see whether there are any gender differences in these phenomena. Firstly, this is because we know from previous research that males have a higher self-esteem level than females \[[@pone.0164942.ref022]\]; this gender difference was shown to be quite pronounced also in this cohort, although the growth rate of the self-esteem trajectory was somewhat faster among females \[[@pone.0164942.ref017]\]. Secondly, it has been suggested that interpersonal events are more common among females and also that they are more vulnerable in the face of these events \[[@pone.0164942.ref011]\].

Method {#sec003}
======

Ethics statement {#sec004}
----------------

The study protocol has been approved by the Ethics Committee of Tampere University Hospital and the Ethics Committee of the National Institute for Health and Welfare, Finland. Participants were informed of the purposes of the study and that participation was voluntary and they indicated their consent by answering the survey questionnaire.

Subjects {#sec005}
--------

The original target population included all Finnish-speaking ninth-grade pupils attending secondary school in the spring of 1983 in Tampere, an industrial university city in southern Finland with 166 000 inhabitants at that time. In 1983, a total of 2194 pupils (96.7% of the target population) completed a questionnaire during school hours. Of the participants, 1071 were females and 1123 were males, the mean age was 15.9 (SD 0.3) years. Participants in the 1983 baseline study were followed up by postal questionnaires in 1989 (N = 1656, 75.5%), 1999 (N = 1471, 67.0%) and 2009 (N = 1334, 60.8%) when they were 22, 32 and 42 years of age, respectively.

Of the participants, 87.6% (N = 1922) participated in at least one follow-up survey after the baseline, 70.1% (N = 1538) in at least two and 45.6% (N = 1001) in all three follow-ups. Only 12.4% (N = 272) of the participants did not participate in any of the three follow-ups after the baseline assessment. Attrition was examined by correlating the study variables at age 16 (see [measures](#sec006){ref-type="sec"} below) with the number of waves of participation (range 1--4). On average there were 3.0 responses per participant, the number being higher in females than males (3.3 vs. 2.8, p\<0.001). However, response was not related to self-esteem or number of interpersonal conflicts at age 16 either among females or males. Attrition has also been studied earlier in this study project by Eerola et al. \[[@pone.0164942.ref023]\] regarding the first three study waves. In that study, male gender and poorer school performance at age 16 (self-reported grade point average from the previous school report) were the strongest predictors of non-response. This missingness-related information was taken into account in the present analyses where appropriate (see [statistical analyses](#sec009){ref-type="sec"} section).

Measures {#sec006}
--------

### Self-esteem {#sec007}

The measure of self-esteem consisted of seven statements (on a five-point scale) of self-worth resembling those used in Rosenberg\'s measure \[[@pone.0164942.ref024],[@pone.0164942.ref025]\]. The statements were \"I believe in myself and in my possibilities\", \"I wish I was different from how I am\" (reversed), \"I suffer from feelings of inferiority\" (reversed), \"I think I have many good qualities\", \"I feel I lack self-confidence\" (reversed), \"I am capable of doing the same as others\", and \"I am often dissatisfied with myself\" (reversed). The self-esteem score was calculated as the mean of item scores (theoretical range 1--5). Cronbach\'s alphas ranged from 0.80 to 0.89 in the different panel waves.

### Interpersonal conflicts {#sec008}

As part of a life events checklist the subjects were asked whether they had experienced problems or increased conflicts in their interpersonal relationships (0 = no, 1 = yes) during the past 12 months \[[@pone.0164942.ref026],[@pone.0164942.ref027]\]. The checklist was modified for each follow-up questionnaire to accommodate the life stage in question. In the measure of interpersonal conflicts the following events/categories were included: increased conflicts with mother, father, teacher/superior, classmates, friends, colleagues/fellow students; increased conflicts in intimate relationship; break-up with girl-/boyfriend, separation/divorce. There were five such events/problem categories in the checklist at age 16, seven at age 32 and eight at ages 22 and 42 years (for conflict categories in each follow-up questionnaire, see [S1 Table](#pone.0164942.s001){ref-type="supplementary-material"}). These events/categories were summed up in each panel wave to form an index of interpersonal conflicts and the right tails were cut so that the highest score was \"4 or more\" (range 0--4) in all waves of the study.

Statistical analyses {#sec009}
--------------------

Analyses were made using Mplus 7.1 software \[[@pone.0164942.ref028]\] and IBM SPSS Statistics 22.0.

To address the first study question regarding the association between longitudinal patterns of interpersonal conflicts and self-esteem development, the analyses were conducted in three steps. First, the participants were grouped according to their longitudinal profiles of interpersonal conflicts using longitudinal latent profile analysis (LLPA) \[[@pone.0164942.ref029]\], which is a form of latent profile analysis (LPA) \[[@pone.0164942.ref030]\] applied for longitudinal data. Latent profile analysis is a finite mixture model method that can be used to identify homogenous unobserved groups or profiles based on observed variables. Since LLPA has no a priori assumptions on the general pattern or functional form of the growth \[[@pone.0164942.ref029]\], it is also suitable in situations where the observed variables (measures) are not exactly the same between panel waves. In the analyses, interpersonal conflict index variables were mean centered (with a mean of zero) in each wave of the study so that the group profiles reflect deviations from the mean level of the interpersonal conflict index in a given study wave. The primary aim of the LLPA was to find a small number (2--4) of easily interpretable groups to be used in the subsequent analyses. The statistical criteria used to determine the best solution, i.e. the number of profiles, were the Bayesian Information Criteria (BIC) and the Bootstrapped Likelihood Ratio Test (BLRT), both of which have been indicated to perform well in deciding the number of classes in mixture modeling \[[@pone.0164942.ref031]\]. However, as the identification of latent profiles per se was not the primary focus in the present study, emphasis was also placed on the usefulness of the group solution for the subsequent analyses, i.e. on distinctively different profiles with large enough group sizes. After determining the best group solution, cases were assigned to the latent profile groups according to their most likely profile group membership.

In the second step, the trajectory of self-esteem was analyzed with latent growth models (LGM). In a linear LGM, the change trajectory is modeled by means of two latent variables: the intercept (level) and slope (growth rate), and the time loadings of the slope factor are fixed to represent the linearly growing time between the panel waves, in this case 0, 0.6, 1.6, and 2.6 (in tens of years) for the consecutive waves, respectively. Non-linear trajectories can be modeled using higher order growth factors or by estimating some loadings of the slope factor freely from the data \[[@pone.0164942.ref032]\].

In the third step, differences in the self-esteem growth trajectories between interpersonal profile groups were compared using multigroup analyses. For this purpose, one multiple group LGM of self-esteem development was specified, comprising all latent interpersonal conflict profile groups for both females and males. Group differences in self-esteem development were analyzed in terms of initial levels (age 16), slopes, and end levels (age 42) of self-esteem and tested with chi-square (χ^2^) change statistic, comparing models with and without the parameter of interest constrained to be the same between groups (two groups at a time). Gender differences in the effects of interpersonal conflict profiles on self-esteem growth factors were analyzed in additional models, comprising two profile groups at a time and regressing the self-esteem growth factors on the profile group variable.

The second study question, the directionality of effects between self-esteem and interpersonal conflicts was analyzed using an autoregressive cross-lagged (ARCL) model. The ARCL model can be used to analyze the direction of effects between constructs, since effects are prospectively tested and autoregressive effects are controlled for. The interpretation of a significant cross-lagged effect is that the earlier measure of construct B (B~t-1~) prospectively predicts the later measure of construct A (A~t~) over and above the autoregressive effect of the earlier measure of A (A~t-1~). One multiple group (females, males) ARCL model was specified, and gender differences were tested using chi-square (χ^2^) change statistic.

To deal with missing values due to attrition, the full information maximum likelihood (FIML) estimation method was used, which produces less biased and more reliable results compared with conventional methods of dealing with missing data, such as listwise or pairwise deletion \[[@pone.0164942.ref033],[@pone.0164942.ref034]\]. As attrition was related to school achievement at age 16 \[[@pone.0164942.ref023]\], it was used as an auxiliary, missingness-related variable in the analyses to increase the plausibility of the missing at random (MAR) assumption. (While attrition was also related to gender, it could not be used in a similar manner, as it was already part of the analysis model, i.e. multigroup by gender.)

All analyses were made first without any adjustments and then with adjustments for parental divorce before age 16 (yes/no) and parental socioeconomic status at age 16 (blue collar/lower white collar/upper white collar): as the results remained essentially the same, the original estimates without adjustments are presented. Model fit was assessed by the Tucker-Lewis index (TLI), the comparative fit index (CFI), and the root mean square error of approximation (RMSEA). TLI and CFI values ≥ 0.95 and RMSEA values ≤ 0.06 were considered to indicate a good fit to the data \[[@pone.0164942.ref035]\].

Results {#sec010}
=======

The descriptive statistics of the study variables are given in [Table 1](#pone.0164942.t001){ref-type="table"}. Observed means of self-esteem increased from age 16 to 32 years, but remained the same between ages 32 and 42. Males had higher self-esteem in all study waves, whereas females reported more interpersonal conflicts at ages 16 and 42 years.

10.1371/journal.pone.0164942.t001

###### Descriptive statistics of the study variables by gender.

![](pone.0164942.t001){#pone.0164942.t001g}

                                                                            Females (N = 1071)   Males (N = 1123)   Gender difference                 
  ------------------------------------------------------------------------- -------------------- ------------------ ------------------- ------------- ---------
  Self-esteem[^a^](#t001fn001){ref-type="table-fn"} at age 16               1067                 3.47 (0.67)        1105                3.83 (0.64)   \<0.001
  Self-esteem[^a^](#t001fn001){ref-type="table-fn"} at age 22               886                  3.56 (0.71)        764                 3.90 (0.67)   \<0.001
  Self-esteem[^a^](#t001fn001){ref-type="table-fn"} at age 32               803                  3.86 (0.74)        663                 4.10 (0.71)   \<0.001
  Self-esteem[^a^](#t001fn001){ref-type="table-fn"} at age 42               733                  3.88 (0.75)        597                 4.15 (0.67)   \<0.001
  Interpersonal conflicts[^b^](#t001fn002){ref-type="table-fn"} at age 16   1069                 0.78 (0.98)        1113                0.60 (0.89)   \<0.001
  Interpersonal conflicts[^b^](#t001fn002){ref-type="table-fn"} at age 22   888                  1.16 (1.25)        764                 1.10 (1.18)   0.377
  Interpersonal conflicts[^b^](#t001fn002){ref-type="table-fn"} at age 32   804                  1.04 (1.18)        665                 0.95 (1.12)   0.149
  Interpersonal conflicts[^b^](#t001fn002){ref-type="table-fn"} at age 42   732                  1.01 (1.17)        599                 0.79 (1.08)   0.001

^a^ Range 1--5

^b^ Range 0--4

To identify latent profiles of interpersonal conflicts from adolescence to mid-adulthood, LLPA with two-, three- and four-class solutions were run. Of these, the four-class solution had problems in model estimation and had to be discarded. When comparing the two and three-group solutions, both the BIC values (18877.0 for the three-class, 19176.9 for the two-class model) and the BLRT statistic (p\<0.001) indicated that the three-class solution was better in terms of statistical criteria. As the three-group solution was also interpretationally better in terms of producing groups with distinctively different profiles while maintaining large enough groups sizes, it was chosen for the subsequent analyses. Entropy of the three-group solution was 0.787. The interpersonal conflict profiles of the selected three-group solution are presented in [Fig 1](#pone.0164942.g001){ref-type="fig"}. The largest profile group was the "steady low" (73.5%), constantly reporting interpersonal conflicts below average, and with the lowest levels of conflicts of the three groups throughout the study period. The other two profile groups were clearly different from this "normative" profile and from each other: individuals in the "decreasing" group (15.5%) reported on average 1.8 interpersonal conflict categories above the total mean level at age 16, albeit this gradually declined during the study period (more rapidly between ages 16 and 22) and the group ended up at the mean level of interpersonal conflicts at age 42. The "increasing" (11.0%) profile was more or less a mirror-image of the "decreasing" profile, with interpersonal conflicts starting at the mean level in adolescence, gradually increasing through the years of young adulthood and ending up at a high 2.0 interpersonal conflicts categories above the average level at age 42. Genders were different in their relative proportions in the latent profile groups: males were more likely to be classified to the "steady low" profile compared to females, who were relatively more often classified as belonging to the "decreasing" and "increasing" profile groups ([Fig 1](#pone.0164942.g001){ref-type="fig"}). Frequencies of different interpersonal conflicts and events by profile groups are given in [S1 Table](#pone.0164942.s001){ref-type="supplementary-material"}. While the frequencies of some interpersonal conflict (e.g. conflicts in intimate relationship) were more common than others, the relative differences in these frequencies between profile groups were all concordant with the group solution in general, and no one of the conflict categories was indicated to be a sole driver or otherwise overtly dominant in the group solution.

![Longitudinal profiles of interpersonal conflicts, three-class LLPA solution.\
Observed means of interpersonal conflict indexes (for total sample) and group sizes according to most likely class membership.](pone.0164942.g001){#pone.0164942.g001}

The estimation and results of the self-esteem latent growth trajectories have been presented earlier \[[@pone.0164942.ref017]\]. In brief, the best and acceptable model fit was achieved with a non-linear growth model where the last time loading of the slope factor was estimated freely from the data: the self-esteem trajectory grew linearly from age 16 to 32, but after that there was no growth (negative or positive) in it between ages 32 and 42. Here, estimated means of the self-esteem growth factors for a multigroup (females, males) model are given in [Table 2](#pone.0164942.t002){ref-type="table"} (Total column). The means of the slope were positive indicating that self-esteem grew positively during the study period. Males had a higher self-esteem at age 16 than females (p\<0.001). Moreover, females had a faster growth rate (p\<0.01) while still having a lower self-esteem level at age 42 (p\<0.001).

10.1371/journal.pone.0164942.t002

###### Estimated means of the self-esteem latent growth curve factors by gender and interpersonal conflict profile.

![](pone.0164942.t002){#pone.0164942.t002g}

  ----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
                                                                         Interpersonal conflict profile group[^b^](#t002fn002){ref-type="table-fn"}   Group differences[^c^](#t002fn003){ref-type="table-fn"}                
  --------------------------------------------------------- ------------ ---------------------------------------------------------------------------- --------------------------------------------------------- ------------ -------------------------
  ***Females***                                                                                                                                                                                                              

      Level, age 16                                         3.45(0.51)   3.49(0.48)                                                                   3.30(0.57)                                                3.47(0.53)   Low vs. Decr. p\<0.001\
                                                                                                                                                                                                                             Decr. vs. Incr. p\<0.05

      Slope[^d^](#t002fn004){ref-type="table-fn"}           0.25(0.32)   0.25(0.32)                                                                   0.31(0.33)                                                0.15(0.23)   Low vs. Incr. p\<0.05\
                                                                                                                                                                                                                             Decr. vs. Incr. p\<0.01

      Level, age 42[^e^](#t002fn005){ref-type="table-fn"}   3.85(0.59)   3.90(0.60)                                                                   3.82(0.60)                                                3.73(0.58)   Low vs. Incr. p\<0.01

  ***Males***                                                                                                                                                                                                                

      Level, age 16                                         3.82(0.44)   3.86(0.44)                                                                   3.63(0.43)                                                3.68(0.33)   Low vs. Decr. p\<0.001\
                                                                                                                                                                                                                             Low vs. Incr. p\<0.01

      Slope[^d^](#t002fn004){ref-type="table-fn"}           0.18(0.31)   0.20(0.28)                                                                   0.21(0.34)                                                0.05(0.29)   Low vs. Incr. p\<0.05\
                                                                                                                                                                                                                             Decr. vs. Incr. p\<0.05

      Level, age 42[^e^](#t002fn005){ref-type="table-fn"}   4.10(0.58)   4.20(0.53)                                                                   3.98(0.65)                                                3.76(0.63)   Low vs. Decr. p\<0.01\
                                                                                                                                                                                                                             Low vs. Incr. p\<0.001\
                                                                                                                                                                                                                             Decr. vs. Incr. p\<0.05
  ----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

^a^ Estimates from a multigroup model (two groups: gender), model fit: χ^2^ = 32.6 (df = 9), p\<0.001, CFI = 0.98, TLI = 0.98,RMSEA = 0.049

^b^ Estimates from a multigroup model (six groups: gender x interpersonal conflict profile), model fit: χ^2^ = 67.5 (df = 29), p\<0.001, CFI = 0.97,TLI = 0.97, RMSEA = 0.060

^c^ Only statistically significant differences are reported.

^d^ Slope represents increases per 10 years.

^e^ From a model where the zero time point was set to the last panel wave at age 42.

The means of the latent growth factors of the self-esteem trajectory are given in [Table 2](#pone.0164942.t002){ref-type="table"} for each interpersonal conflict profile, and the estimated trajectories are plotted in [Fig 2](#pone.0164942.g002){ref-type="fig"}. Compared to the other two profiles, the self-esteem trajectory in the "steady low" interpersonal conflict profile group followed a higher path throughout the study period among both genders. The "decreasing" profile had a lower self-esteem level at age 16 compared to the "steady low" group, although the growth rate was of a similar size. Among females, the growth rate in the "decreasing" group was even slightly faster than in the "low" group and the group difference in the self-esteem level was no longer significant at age 42, whereas among males it remained significant. The group with an increasing number of interpersonal conflicts had a significantly slower self-esteem growth rate than the other groups, and also had the lowest self-esteem level at the end of the study period. Females of this profile group had a self-esteem level comparable to the "steady low" group at age 16, while among males this "increase" interpersonal conflict profile had a significantly lower self-esteem level already at the beginning of the study period. While differences between interpersonal conflict profiles in self-esteem trajectories seemed somewhat more pronounced among males, there were only few statistically significant gender differences in these effects: differences between the "increase" and "steady low" profiles in the initial (p\<0.05) and end levels (p\<0.01) of self-esteem were larger among males compared to females; also the difference in the end level at age 42 between the "decrease" and "steady low" groups was marginally significantly different between genders (p = 0.055).

![**Self-esteem growth curves in different interpersonal conflict profile groups for females (a) and males (b).**](pone.0164942.g002){#pone.0164942.g002}

The standardized regression estimates of the ARCL model of self-esteem and interpersonal conflicts are given in [Fig 3](#pone.0164942.g003){ref-type="fig"}. The autoregressive effects varied between 0.40 and 0.56 for self-esteem and 0.18 and 0.26 for interpersonal conflicts. Cross-sectional correlations between self-esteem and interpersonal conflicts were between -0.11 and -0.23 and significant (for age 22, 32 and 42 study waves correlations are between disturbance terms). Significant lagged effects were found from low self-esteem to later interpersonal conflicts among males from age 16 to 22 and from age 32 to 42 years. Among females, no similar effects were found and the gender differences regarding both of these effects were marginally significant (p = 0.07 and p = 0.05). There were no significant lagged effects from interpersonal conflicts to later self-esteem among either gender.

![Autoregressive cross-lagged model of self-esteem and interpersonal conflicts.\
Standardized estimates from a multigroup model: females (above), males (below). Model fit: χ^2^ = 11.99 (df = 12), p = 0.446, CFI = 1.00, TLI = 1.00, RMSEA = 0.000. Note: Autoregressive effects from age 16 to ages 32 and 42 and from age 22 to age 42 were also included in the model, not shown.](pone.0164942.g003){#pone.0164942.g003}

Discussion {#sec011}
==========

The present study explored the association between self-esteem and interpersonal conflicts in a longitudinal setting from adolescence to mid-adulthood. Our earlier study had shown that self-esteem develops favorably from adolescence to mid-adulthood in this cohort \[[@pone.0164942.ref017]\], while the contribution of the present paper was to examine whether interpersonal conflicts have any effect on this "normative" trajectory. As we expected, the developmental trajectory of self-esteem varied according to how interpersonal conflicts were clustered within persons and across time: those who report more interpersonal conflicts and problems had a lower self-esteem level, and those with an increasing number of such conflicts had a slower growth rate in their trajectory. As to the bidirectionality of the effects between self-esteem and interpersonal conflicts, we found no support to suggest that interpersonal conflicts affect later self-esteem, whereas we found some support to suggest that lower self-esteem is related to reporting more interpersonal conflicts later, albeit these effects were relatively weak and present among males only. In general, however, there were only few significant gender differences in the associations between self-esteem and interpersonal conflicts.

Although the identification of interpersonal conflict profiles was not the primary aim of our study and the latent profile method was used principally as an aid to group individuals, the distinctively different longitudinal profiles of interpersonal conflicts we found in our data needs to be noted. While for the large majority interpersonal conflicts do not pile up to any considerable extent, there seem to be groups facing an "excessive" number of interpersonal conflicts comprising many interpersonal contexts at different phases in their life course. When we then compared the developmental growth trajectories of self-esteem between these longitudinal interpersonal conflict profiles, we found--as expected--clear differences between the profile groups: those with more conflicts had a lower and less favorably developing self-esteem trajectory. Especially, those with an increasing number of interpersonal conflicts had a significantly slower growth rate in self-esteem compared to the other two profile groups, and subsequently end up having the poorest self-esteem by mid-adulthood. The result is theoretically sound given the interpersonal nature of self-esteem described in many of its theoretical accounts including the sociometer theory \[[@pone.0164942.ref001],[@pone.0164942.ref008]\], classical theories of symbolic interactionism \[[@pone.0164942.ref003],[@pone.0164942.ref004]\], the interpersonal theory \[[@pone.0164942.ref036]\] and others \[[@pone.0164942.ref037],[@pone.0164942.ref038]\]. In light of these theories it is perfectly understandable that those with more interpersonal problems and conflicts have lower self-esteem and that increasing number of conflicts is associated with less favorably developing self-esteem trajectory (as compared to the normative development). The result is also well in line with the previous empirical studies that show self-esteem to be responsive to interpersonal events, especially events that implicate rejection \[[@pone.0164942.ref001]\] (see also \[[@pone.0164942.ref039]\] for more mixed results). However, as self-esteem also affects the way we perceive our interpersonal relations \[[@pone.0164942.ref007],[@pone.0164942.ref040]\], there is another way of looking at these results: it might be that those with an increasing self-esteem trajectory come to see their interpersonal relations as less complicated and with less conflicts as they age and their self-esteem rises; perhaps interpersonal events that appeared devastating in adolescence seem less dramatic when experienced as an adult and a person with a higher self-esteem.

While our results seem sound in the light of theories and previous research, the associations studied here have not been demonstrated in a similar longitudinal setting before. In fact, our results are quite different when compared for example to those reported by Orth and colleagues \[[@pone.0164942.ref018]\], insofar as social support, marital status and relationship satisfaction had no effect in the self-esteem trajectory throughout the life course in their study. Although differences in the results may be due to differences in the measurements, follow-up times and studied age groups, they may also be due to differences in the analytical methods used: as we used longitudinal profiles of interpersonal measures we were able to identify groups that deviated distinctively from the "normative" group, which likely makes the studied effects more pronounced compared to methods based on total group level means. Whatever the reason, the results of our study suggest that the developmental trajectories of self-esteem and the way interpersonal conflicts are clustered during the life course are closely related.

We also found that the group with a high number of interpersonal conflicts in adolescence, but with a decreasing conflicts profile thereafter, had a self-esteem trajectory that not only started at a lower level in adolescence, but also followed a lower path during the whole study period compared to the group with steady low interpersonal conflicts. The growth rates of the self-esteem trajectories between the two profiles were of the same size. What is interesting here then, is that there seems to be a group of adolescents with many interpersonal conflicts and poor self-esteem, which never really catches up with the good self-esteem level of the "normative" low interpersonal conflict group, even though their number of interpersonal conflicts gradually diminished by age. This result is in line with a study among young adults followed from age 18 to 25 years, where conflicts with parents were found to be associated with a lower initial level, but not with the slope of the self-esteem trajectory \[[@pone.0164942.ref014]\]. While the effects in our study seemed somewhat more pronounced among males, they nevertheless highlight the importance of adolescence as a developmental phase, since difficulties in adolescence may also have enduring long-term effects on adulthood well-being \[[@pone.0164942.ref041],[@pone.0164942.ref042]\]. In this regard, the result also resembles the findings of our earlier paper \[[@pone.0164942.ref017]\] where the levels of some adolescent covariates (e.g. parental divorce among females) led to constantly equidistant self-esteem trajectories, indicating persistent differences up to mid-adulthood years. These types of enduring associations may reflect some unwanted disparities and the studied covariates---in this case excessive interpersonal conflicts---thus reveal points for possible effective intervention efforts.

Among males, the increasing interpersonal conflict profile had a self-esteem trajectory that had a lower initial level already in adolescence compared to the low interpersonal conflicts group. A similar effect was not observed among females. Although we do not know how self-esteem and interpersonal conflicts were related in that group before age 16, this pattern of findings could suggest that the lower self-esteem in adolescence in this profile group is in part inducing the later increasing number of interpersonal conflicts during adulthood. This interpretation would be in line with the results from the autoregressive models where, again among males only, low self-esteem was predictive of later interpersonal conflicts. As such, the result of low self-esteem inducing later interpersonal conflicts and good self-esteem leading to more satisfying relationships is in line with earlier findings in the literature \[[@pone.0164942.ref019],[@pone.0164942.ref020],[@pone.0164942.ref043]\]. In part this is because self-esteem provides a filter through which we view and respond to the behavior of others \[[@pone.0164942.ref007],[@pone.0164942.ref040]\]. Those with low self-esteem do not seem to have the confidence to rely on and accept the positive views others have of them \[[@pone.0164942.ref044]\]. Instead, they are more sensitized to perceive cues of rejection in their relationship partners and also more ready to react to these cues in such self-protecting ways that in turn increases the likelihood of problematic interactions and conflicts \[[@pone.0164942.ref045],[@pone.0164942.ref046]\]. On the other hand, those with more positive self-view have a higher threshold for detecting threats of rejection, they perceive and focus more on those thing that confirms the strength of the relationship and in contrast to those with low self-esteem respond to feeling hurt by drawing closer to their partner \[[@pone.0164942.ref044],[@pone.0164942.ref045]\].

However, we have no simple answer as to why we found these cross-lagged effects only among males, especially since our results should have been more in line with previous studies showing that self-concept and self-esteem are more linked to interpersonal relationships and significant others among women than among men \[[@pone.0164942.ref047]\]. In the study by Kahle et al. \[[@pone.0164942.ref012]\], the effect of low self-esteem on interpersonal problems was demonstrated among boys. However, gender differences could not be assessed since there were no females in the study. Perhaps poor self-esteem among males is more culturally deviant, e.g. a lack of self-confidence is non-normative for males \[[@pone.0164942.ref048]\], which makes them more susceptible to defensive and compensatory interaction patterns and behaviors, which in turn leads to conflicts and more problematic relationships \[[@pone.0164942.ref007]\]. One explanation may also be that as females are likely to be more sensitive to interpersonal events \[[@pone.0164942.ref011]\], they might also report them more easily, i.e. reporting also milder events that males typically would not report \[[@pone.0164942.ref049]\]. If this was the case---and in fact in our data females reported more interpersonal conflicts (see [Table 1](#pone.0164942.t001){ref-type="table"})---the gender differences in the effects between self-esteem and interpersonal conflicts might then be partly due to differences in the severity of the reported conflicts.

Only a few cross-lagged effects were found in the ARCL models; these were modest in size and found only among males. Based on these results, it is difficult to draw any strong conclusions as to the directionality of effects between interpersonal conflicts and self-esteem. That low self-esteem induces later interpersonal problems (and not the other way around) has been reported earlier \[[@pone.0164942.ref012]\]. A similar result relating to relationship satisfaction and self-esteem was also found by Orth et al. \[[@pone.0164942.ref019]\]. And as already noted, it is in many ways understandable that low self-esteem leads to interpersonal problems and high self-esteem to closer and rewarding relationships \[[@pone.0164942.ref007],[@pone.0164942.ref044],[@pone.0164942.ref045]\]. However, based both on these accounts, but especially on the sociometer theory and the results supporting it \[[@pone.0164942.ref001]\], we would have expected the effects to be more bidirectional. While there have also been mixed results relating to the effects of rejection on self-esteem \[[@pone.0164942.ref039]\], the more probable explanation for our results not being supportive of the sociometer theory relies on the long time intervals between the panel waves. The sociometer should be reflective of rejection and acceptance relatively soon after the events relevant for one's relational value have taken place. The long-term or life-span effects on the other hand are more likely to develop due to chronic or repeated social rejection \[[@pone.0164942.ref039]\]. However, this is a type of phenomenon that the cross-lagged analyses with the ten-year intervals are not very sensitive to detect. This is because the longitudinal profiles of interpersonal conflicts as well as the self-esteem trajectories, i.e. the individual level, remain hidden for these types of analyses that are based on total group level means. It is also worth noting that as our measure was of interpersonal conflicts and not of actual rejection or exclusion per se, the results can be linked to the sociometer theory only indirectly, and thus are not directly supportive or unsupportive of it. Nevertheless, regarding the ever ongoing debate as to whether self-esteem is a mere epiphenomenon or whether it predicts other important life outcomes \[[@pone.0164942.ref050]--[@pone.0164942.ref053]\], our results, even if modest, support more the latter point of view.

Strengths and limitations {#sec012}
-------------------------

One of the strengths of this study is the practically complete sample of the targeted cohort in the beginning of the study. Higher attrition rates were observed in the later waves of the study, but still only some 13% of the cases provided no follow-up data after the baseline, and in effect an average of 3 (out of 4) instances of measurements were available per case. Attrition was related to male gender and poorer school performance at age 16 \[[@pone.0164942.ref023]\], but not to self-esteem or the number of interpersonal conflicts at age 16. Nevertheless, all analyses were made using FIML estimation, which retains all cases and uses all available information in the analyzed data set in the parameter estimation, producing less biased estimates than more conventional methods of dealing with missing data \[[@pone.0164942.ref033]\]. In addition, as school performance at age 16 was related to attrition, it was used as an auxiliary variable in the FIML estimation to increase the plausibility of the MAR assumption. Moreover, some sensitivity analyses were run by leaving out those 272 cases with no follow-up data: the analyses without this group produced essentially the same results regarding the LLPA group solution of interpersonal conflicts, the self-esteem growth trajectories and the associations between these two.

The long follow-up time of 26 years covering developmentally different phases from adolescence to mid-adulthood is one of the strengths of our study. To have only four measurement points covering a period this long is less than optimal, however, and having more measurement points would have provided a more detailed picture of the change trajectories of self-esteem as well as the interpersonal conflict profiles. Regarding the ARCL models, it should be noted that the time lag between the panel waves was not constant throughout the study period (first 6 years, then 10 years) and also that the interpersonal conflicts measures were slightly different between the study waves, thus the estimates between waves are not exactly fully comparable, and comparisons should be made with caution.

The relatively modest effects in the ARCL models may be due to the long time intervals, but also due to possible variation in measurements between the study waves. As we used observed (i.e. not latent) variables, measurement invariance was not studied. Some studies (although with study populations not fully comparable to ours) have indicated good measurement invariance for the Rosenberg self-esteem scale \[[@pone.0164942.ref020],[@pone.0164942.ref054]\]. The use of observed (or manifest) variables is also one possible reason to the modest effects in the ARCL models--latent variables would have reflected the true effects more accurately, possibly producing stronger associations. Although ARCL models can be used to study the directionality between effects, this does not mean that causal inferences can be made on these data, especially as some possibly relevant third variables were not studied here, including depression \[[@pone.0164942.ref055]\], rejection sensitivity \[[@pone.0164942.ref046]\] and attachment styles \[[@pone.0164942.ref009]\].

The measure of interpersonal conflicts was rather crude and it covered only the past year in each study wave, not the entire follow-up period. The interpersonal conflict categories included were also quite heterogeneous in their probable significance (persons involved) and duration. To address the questions of self-esteem and interpersonal problems more thoroughly, a more refined measure with a broader scope of interpersonal issues should prove useful (see e.g. Inventory of Interpersonal Problems \[[@pone.0164942.ref056]\]). Also a measure with items relating to rejection and exclusion would enable more direct link to hypotheses derived from e.g. the sociometer theory. Importantly, it would be advisable to use objective measures of interpersonal problems/conflicts instead of relying solely on self-report. This is especially true in studies on self-esteem, as self-esteem may affect (inflate) the way people perceive and report different socially desirable or undesirable qualities \[[@pone.0164942.ref050]\]. Using a self-report measure of interpersonal conflicts is thus a limitation in the present study and needs to be kept in mind when interpreting the results.

We used latent profile analyses to group individuals according to their longitudinal patterns of interpersonal conflicts. These types of latent profiles or classes depend always on the given data set and the specified model, and they should not be considered as "real" entities as such, especially as there are no definite agreed-upon rules on how to choose between the group solutions, i.e. the number of latent profiles/classes \[[@pone.0164942.ref031]\]. Also the differences between the groups of decreasing and increasing interpersonal conflict profiles may not be only quantitative in nature, but also qualitative in that the interpersonal contexts are in part different in different phases of life.

Conclusions {#sec013}
===========

Our results show that the way interpersonal conflicts cluster within persons and across time from adolescence to adulthood is associated with the way a person's self-esteem develops during that same period: in essence, those reporting more and an increasing number of interpersonal conflicts have a lower and more slowly developing self-esteem trajectory. This is a theoretically sound result given the core interpersonal nature of self-esteem, although it has rarely been demonstrated in a similar longitudinal setting before. As our measure of interpersonal conflicts was based on subjective perception of such problems, our results may also in part reflect the differences between high and low self-esteem individuals in willingness to report or being tuned to recognize conflicts in their interpersonal relationships. While the question of the directionality of effects between self-esteem and interpersonal conflicts remains somewhat open in the face of the results of this study, it is nevertheless apparent that those with low self-esteem as well as those with an increased number of interpersonal conflicts should be recognized as risk groups probably benefiting from adequate psychosocial interventions.
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